Overshoot, the elevation in the threshold for a brief signal that comes on close to masker onset, was measured with signal frequency certain ͑same frequency on every trial͒ or uncertain ͑randomized over trials͒. In broadband noise, thresholds were higher 2 ms after masker onset than 200 ms later, by 9 dB with frequency certainty, by 6 -7 dB with uncertainty. In narrowband noise centered on the signal frequency, thresholds at 2 ms were not elevated with certainty, but were elevated 4 -5 dB with uncertainty. Thus, frequency uncertainty leads to less overshoot in broadband noise, to more overshoot in narrowband noise. Reduced overshoot in broadband noise may come about because the masker, given its many frequencies, disrupts focusing at onset as much under certainty as uncertainty. Once the initial disruption dissipates, threshold is lower with certainty so overshoot is greater. In contrast, a narrowband noise with frequencies only near the signal does not disrupt focusing when the signal frequency is known beforehand, so overshoot is absent. When frequency is uncertain, the narrowband noise serves to focus attention on the signal frequency; as this requires time, detection near noise onset is poorer than later on, so overshoot is present.
I. INTRODUCTION
A brief signal is often more difficult to detect when it comes on close to the onset of a masking noise than when it comes on a few hundred milliseconds after noise onset. This effect is usually called overshoot ͑e.g., Zwicker, 1965; Miskiewicz et al., 2006͒ or the temporal effect ͑e.g., Bacon and Viemeister, 1985b; Strickland, 2004 .͒ We report new experiments that confirm our hypothesis that overshoot is caused, at least in part, by disruption of the focusing on a targeted frequency. A major achievement of our explanation is that it accounts for the absence or near absence of overshoot in the presence of a masker, such as a narrowband noise, with no energy outside the critical band centered on the signal frequency. At the same time, we propose a new approach to the question of why frequency uncertainty leads to smaller threshold increases than predicted by most models of auditory detection. Our primary aim is to enrich the discussion of overshoot and to encourage new avenues of research.
We hypothesize that the sudden onset of a broadband noise with energy at all frequencies makes it difficult for the listener to continue to focus on an expected target frequency whose level must then be increased to permit detection. It usually takes over 100 ms to recover fully from the noise onset and to refocus on the target frequency. Accordingly, threshold in broadband noise is higher for a brief signal near noise onset than for the same signal 200 ms later.
Our disruption hypothesis is close to an explanation by Dai and Buus ͑1991͒ of a different phenomenon, the better detection of unexpected signals in gated than in continuous noise. Elaborating on that explanation, Wright and Dai ͑1994, p. 939͒ suggested that the onset of a broadband noise "masker initially forces the observer to listen to a broad range of stimulated frequencies even though only a single tone at an expected frequency is to be detected ͑Dai and Buus, 1991͒ . This explanation fits with the common intuition that novel events, such as the onset of a clearly audible sound, attract attention." Wright and Dai ͑1994, p. 947͒ went on to interpret the results of their own measurements as lending "some support to the idea that signal thresholds are higher at masker onset, in part, because masker gating forces the subject to listen to remote frequencies." Similar but much less explicit references have been made to a possible role in overshoot of attention ͑Elliott, 1965͒ or of distraction and centrally mediated effects ͑Carlyon and Bacon and Moore, 1986͒. As noted earlier, we extend the disruption hypothesis to clarify why overshoot is usually absent or small when the masker is a narrowband noise ͑or pure tone͒ and the signal is a brief tone at a frequency centered in the noise ͑or at the same frequency as the masking tone͒ ͑e.g., Zwicker, 1965; Fastl, 1977; Bacon and Viemeister, 1985a, b; Bacon and Smith, 1991͒. Our disruption hypothesis can be tested directly both in broadband noise and in narrowband noise by measuring overshoot when the signal frequency changes randomly from trial to trial. Such measurements of overshoot, with frequency uncertainty, have not been reported; all past measurements of overshoot appear to have been made with frequency certainty. Our disruption hypothesis leads to opposite and testable predictions of how frequency uncertainty affects overshoot-less overshoot in broadband noise, more overshoot in narrowband noise.
Our results fully confirm these predictions and lend strong credence to the underlying attentional disruption hypothesis. However, neither the results nor the hypothesis ex-plain readily the many other ways in which overshoot depends on stimulus parameters besides masker bandwidth. Other mechanisms may be involved to account for why overshoot is markedly smaller at low rather than at high frequencies ͑e.g. Zwicker, 1965; Fastl, 1976͒, why it is evoked by a masker at frequencies above the signal but seldom by frequencies below ͑e.g., Schmidt and Zwicker, 1991͒ , why it is reduced in cochlear hearing loss ͑Bacon and Takahashi, 1992͒, after aspirin intake ͑McFadden and Champlin, 1990͒, or after exposure to an intense tone ͑Champlin and McFadden, 1989͒, and so forth. Among the many hypotheses offered to explain overshoot, an involvement of active processing, which probably reflects the action of the outer hair cells, on the basilar membrane has received considerable attention ͑e.g., Von Klitzing and Kohlrausch, 1994; Strickland, 2001; Bacon and Savel, 2004͒ . Strickland ͑2001͒ succeeded in relating the characteristics of the nonlinear input-output function on the basilar membrane to the dependence of overshoot on masker level and signal frequency. To explain overshoot she had to assume that the active processing changes during noise input. As the basis for that change, Strickland ͑2001͒ and others ͑e.g., Schmidt and Zwicker, 1991; Bacon and Liu, 2000͒ have suggested a role for efferent input to the cochlea via the olivary-cochlear bundle ͑OCB͒. The temporal properties of the OCB would seem to match reasonably well those of overshoot. Efferent activity begins to be effective 100-200 ms after signal ͑or noise͒ onset and "is best suited to operate on acoustic changes that persist for 100's of milliseconds" ͑Backus and Guinan, 2006͒. On the assumption that efferent activity changes the slope of the input-output function so as to increase detection of a signal in noise, the reduced threshold 200 ms after noise onset would reflect the positive role of that activity. However, the assumption that efferent input improves signal detection has not been supported psychophysically, either in animals ͑e.g. Igarashi et al., 1972͒ or in humans ͑Scharf et al., 1997͒ . Moreover, some measurements of overshoot in patients with normal audiometric thresholds have shown as much overshoot in ears to which the OCB had been severed as in ears with normal efferent input.
1 Nonetheless, enough uncertainty remains about efferent activity in hearing ͑e.g., that its involvement in overshoot remains an attractive possibility. Returning to the current experiments, we first consider the usual experimental paradigm in studies of overshoot, i.e., with frequency certainty. According to our hypothesis, with frequency known beforehand, the listener can prepare for the signal frequency before any stimulation. The onset of a broadband noise temporarily diverts attention to a wide range of frequencies, thereby raising threshold for a signal close to noise onset. However, after 200 ms, focusing on the ͑known͒ signal frequency is reestablished, so threshold is no longer elevated. This difference in thresholds is overshoot. In contrast, the onset of a narrowband noise that is centered on the same critical band as the signal does not displace focusing to frequencies away from the target. Consequently, detection is as good right after the onset of a narrowband noise as a few hundred milliseconds later. No overshoot is present.
We now consider the new situation, frequency uncertainty. In the case of broadband noise, with frequency uncertain, focusing on the unknown signal frequency first begins upon the arrival of the signal, but if signal onset is too close to noise onset, the focusing is prevented or disrupted and threshold is elevated. Presented 200 ms or so later, the same signal is able to initiate focusing with little or no disruption from the temporally "remote" noise onset. Hence, the threshold for the tone is higher near noise onset than after 200 ms; overshoot is present. However, overshoot with frequency uncertainty should be smaller than with frequency certainty because ͑1͒ signals delayed 200 ms are nearly equivalent to signals in continuous noise and so would be more difficult to detect with frequency uncertainty ͑e.g. Green, 1961; Scharf et al., 2007͒ and ͑2͒ for signals near noise onset, threshold will be no better with frequency certainty than with uncertainty owing to the disruption of focusing in both cases. The situation with narrowband noise under frequency uncertainty is quite different. The onset of a narrowband noise, with all its energy in the same critical band as the signal, directs focusing toward the frequency region of the signal. However, the focusing requires time so that the threshold for a signal coming on close to noise onset is higher than for the same signal coming on later. Accordingly, overshoot, which is normally absent in narrowband noise with frequency certainty, should now be present with frequency uncertainty.
To test these predictions, we measured overshoot both under frequency certainty and uncertainty, in narrowband noise and in broadband noise.
II. EXPERIMENT 1: OVERSHOOT IN NARROWBAND NOISE

A. Method
A single-interval yes/no procedure with feedback was used to measure dЈ for tone bursts presented either 2 or 200 ms after the onset of a brief narrowband noise masker. ͑We did not use two observation intervals, because the noise in the first interval would eliminate frequency uncertainty in the second interval.͒ Signals had a duration of 10 ms including raised cosine fall/rise times of 2 ms. Signal delay ͑2 or 200 ms͒ was calculated as the time between zero amplitude at noise onset and zero amplitude at signal onset. Masker noise bands were approximately one critical band wide, with the following frequency limits: 630-770, 920-1080, 1265-1475, 1710-1990, 2310-2690, 3125-3675, 4350-5250, and 5250-6350 Hz. Maskers were synthesized so that at 100 Hz below and above these frequency limits, the spectrum level was 40 dB down from its maximum value. The masker was centered geometrically on the signal frequency on every signal trial. All maskers had a duration of 398 ms including raised cosine fall/rise times of 2 ms. The noise spectrum level was always 31.14 dB.
In the certainty condition, owing to time constraints, measurements were made at only two signal frequencies, 2500 and 4800 Hz. Throughout a block of 64 trials the same noise was presented on every trial; the signal was presented at the same frequency and with the same delay on every signal trial.
In the uncertainty condition, the frequency was chosen on each trial from eight possible values: 700, 1000, 1370, 1850, 2500, 3400, 4800, and 5800 Hz. The choice was such that each frequency was presented four times during a block of 64 trials. Signals were set at levels expected to yield a dЈ between 1.0 and 2.0. Each block contained 64 trials with a signal presented on 32 of them. On noise-only trials, one of the eight noise bands was chosen such that in each block of 64 trials, each noise was presented on a total of eight trials, four with a signal and four without. A trial began with a visual cue on a computer terminal followed after 500 ms by a second visual cue together with the masking noise. On signal trials, the tone burst came on after the appropriate delay ͑2 or 200 ms depending on the ongoing block͒ from noise onset. After termination of the noise, the listener used a computer mouse to indicate whether or not the signal was heard. The correct response was immediately shown on the monitor. No time limit was imposed on the response. The next trial began 500 ms later. The first block of the session was repeated so that signal levels could be adjusted as necessary to achieve the target values of dЈ at as many frequencies as possible. After one or two such repetitions, a full set of eight blocks was run with all signal levels unchanged; only results from those blocks were used in the final calculations.
Twenty-two Northeastern undergraduates aged 18-23 years participated in these experiments, about half in partial fulfillment of a course requirement, the other half for remuneration or as laboratory members. All listeners reported normal hearing. The experiment was completed in two sessions at least one day apart. Half the listeners were run in the first session with the signal delay set to 200 ms and the other half with it set to 2 ms. ͑As average thresholds were independent of the order in which the sessions were run, data were pooled over order.͒ In each session, measurements were made first with signal frequency uncertain in eight to ten blocks, and then with frequency certain in two final blocks.
Listeners sat in a small sound-isolated booth ͑Eckel Industries͒. Stimuli were generated on the basis of custom software ͑Matlab͒ and a Tucker-Davis ͑TDT͒ system III signal processor ͑RP2.1͒ under the control of a microcomputer ͑Dell Optiplex GX270͒. Tones were generated at a rate of 48.83 kHz. Noise was generated digitally at the start of each trial, with a TDT driver simulating an analogue bi-quad band-pass filter. Tone and noise were mixed digitally and sent through a headphone driver ͑HB7͒ to the left ear via a Sony MDR-V6 headphone. Waveforms, frequency content, and distortion were checked with a wave-analyzer ͑GRC 1900͒ and an oscilloscope ͑Tektronix TAS220͒. The Optiplex computer was programmed to conduct the experiment and record responses.
B. Results
For each of the 22 listeners, from the fixed SPL and the dЈ measured by the yes/no procedure, the SPL at which dЈ would equal 1.0 was calculated. ͓The value dЈ was calculated as z͑P hit ͒ − z͑P fa ͒, where z͑P hit ͒ is the z-score ͑normal inverse͒ of the hit rate, z͑P fa ͒ is the z-score of the false-alarm rate. Calculations were made on the assumption that a change of 3 dB in SPL yielded a change of 1.0 in dЈ. See Scharf et al. ͑2007͒ for a discussion of this assumption.͔ The means of these values together with their associated standard errors are given on the left-hand side of Table I under all the conditions of experiment 1. ͑The right-hand side gives the results of experiment 2 with a broadband noise masker.͒ With certainty, the thresholds measured at 2500 and 4800 Hz at a delay of 200 ms are close to the values calculated on the basis of critical-band theory and an assumed integration time of 200 ms ͑e.g., Scharf and Buus, 1986͒ . With uncertainty, threshold is significantly higher ͑F 1,21 = 19.44, p = 0.0002͒ at both frequencies.
From the values in Table I , overshoot is taken as the 2-ms threshold minus the 200-ms threshold. Since with certainty, at both 2500 and 4800 Hz, threshold is essentially the same at the two delays, overshoot is near 0 dB as shown by the white bars in Fig. 1 . With uncertainty, overshoot is markedly greater than with certainty ͑by t-test, p Ͻ 0.0001͒, as shown by the black bars. ͑Of the 22 listeners, all but 5 showed overshoot at 2500 Hz and all but 4 at 4800 Hz.͒ Vertical lines through the bars represent one standard error. 
III. EXPERIMENT 2: OVERSHOOT IN BROADBAND NOISE A. Method
All measurements were made with one of two twoalternative forced choice ͑2AFC͒ paradigms. In the adaptive version, signal level changed according to a three-down/ one-up rule to yield the SPL required for 79% correct ͑cf. Levitt, 1971͒. In the constant version, the signal level was kept invariant throughout a block of trials, and the measured variable was the percentage correct. The adaptive version was used only with frequency certainty, the constant version with both certainty and uncertainty. ͑Mean levels for 79% correct as measured with the adaptive and constant versions were within 0.5 dB of each other.͒ A yes/no procedure like the one in experiment 1 was not used because the 2AFC procedure has been the usual method in most recent studies of overshoot and because it is thought to provide somewhat more precise data.
Stimulus durations and temporal relations were the same as in experiment 1, i.e., signals lasted 10 ms, noise 398 ms, delay from noise to signal onset was either 2 or 200 ms, etc. Signal frequencies were 700, 2500, 4800, and 5800 Hz. The masking noise was broad band, from 300 to 8000 Hz with a spectrum level of 31.14 dB ͑overall SPL of 70 dB͒.
In the first of three experimental sessions, 79% thresholds were measured by the adaptive procedure at each of the four frequencies, first with a signal delay of 200 ms and then with a delay of 2 ms. The timing of each trial was like that in experiment 1. This first session provided training for the listeners as well as estimates of the signal levels yielding performance in the vicinity of 80% correct, which were then used as the initial fixed levels in subsequent sessions. In the second session, measurements were made first with frequency uncertainty. For approximately half the listeners, the 2-ms delay was tested in this session, and for the remainder, the 200-ms delay was tested. A series of eight blocks of 48 trials each were run with the appropriate signal delay. On each trial, the signal frequency was chosen from among the same eight values as in experiment 1: 700, 1000, 1370, 1850, 2500, 3400, 4800, and 5800 Hz. Every frequency occurred six times in a block of trials, in random order, for a total of 48 presentations of each frequency over the eight blocks. The first block was run with signal levels set on the basis of the results of the first session. If performance was not in the vicinity of 80% correct over most of the signal frequencies, the block was repeated one or two times, with signal level adjusted 1 or 2 dB as necessary. Eight blocks were then run with the signal levels unchanged. Finally, threshold was measured with frequency certainty at two or three frequencies ͑depending on time͒ at which overshoot had been strongest for the listener in the first session. ͑As expected, at 700 Hz overshoot was strong for only a few listeners.͒ The third session was a repeat of the second session with the signal delay not yet tested.
Listeners were students at Northeastern University, four of whom served also in experiment 1. Owing to time constraints, sufficient data became available only at 2500 Hz for six listeners and at 4800 Hz for seven listeners, with five listeners serving at both signal frequencies.
The equipment and signal generation were the same as for experiment 1.
B. Results
The right-hand side of Table I lists the SPLs expected to yield 76% correct under the various stimulus conditions for broadband noise; 76% correct corresponds approximately to the criterion of dЈ of 1.0 used for narrowband noise. Levels were calculated on the assumption that a 5% change in performance corresponds to a 1-dB change in level ͑e.g., Buus et al., 1986͒ . With a signal delay of 200 ms and frequency certainty, thresholds at 4800 Hz in broadband noise are reasonably close to those in narrowband noise-shown on the left-hand side of Table I-as they should be since the spectrum level was the same. However, the 200-ms thresholds with frequency certainty at 2500 Hz are approximately 2.6 dB higher in broadband noise than in narrowband noise. We do not have an explanation for this discrepancy.
The important measure to be gleaned from Table I is the decrease in threshold when the signal delay goes from 2 to 200 ms, which is the measure of overshoot and is plotted in Fig. 2 . At both signal frequencies, overshoot is significantly greater with certainty than with uncertainty ͑by analysis of variation, at 4800 Hz, F 1,6 = 6.51, p = 0.043; at 2500 Hz, F 1,6 = 6.12, p = 0.056͒.
IV. DISCUSSION
The results confirm our predictions of how frequency uncertainty would differentially affect overshoot in narrowband noise and in broadband noise. We discuss first overshoot in narrowband noise.
A. Narrowband masker
As predicted, overshoot in narrowband noise is absent when the listener knows the signal frequency beforehand, a finding reported often in the literature; what is new is that overshoot is present when the listener does not know the signal frequency beforehand. Our disruption hypothesis ac- counts for these results in the following way. When the signal frequency is known, i.e., with frequency certainty, the abrupt onset of a narrowband noise centered on the signal frequency does not disrupt focusing at that place by, for example, drawing attention to other frequencies. Consequently, the threshold for a brief tone shortly following noise onset is not raised. In contrast, when the signal frequency is not known beforehand, the noise, centered on the signal frequency, leads the listener to focus on the correct frequency region, but the focusing is not accomplished immediately. Accordingly, a signal coming on only 2 ms after noise onset must be raised in level to be detected. Delaying the signal 200 ms appears to provide almost enough time to focus on the target frequency ͑cf. Scharf et al., 2007͒ . Almost enough, because uncertainty is still detrimental even after a 200-ms delay. Table I shows that for uncertainty, thresholds were 1.3 and 2.2 dB higher than for certainty; although small, these differences are statistically significant. They suggest that longer than 200 ms may be needed for full focusing.
The disruption hypothesis may also help to explain the presence of overshoot in certainty for signals that are not at the center of a narrowband noise masker ͑Elliott, 1965͒ or that are at a frequency different from that of a tonal masker ͑Bacon and Viemeister, 1985a, b͒. Elliott ͑1965͒ found that with noise bands approximately one critical band wide, overshoot was small at a signal frequency centered in the noise, but was large at frequencies below and above the frequency limits of the noise ͑e.g. her Table I͒ . Corresponding results have been reported by Bacon and Viemeister ͑1985b͒ for a tonal masker. They measured the threshold for a 1000-Hz tone pulse as a function of its delay relative to the onset of an 800-, 1000-, or 1250-Hz sinusoidal masker. Signal duration was 20 ms, and masker duration was 300 or 800 ms. Overshoot was small or absent for the three listeners when the masker was at 800 or 1000 Hz but was at least 10 dB in most conditions when the masker was at 1250 Hz. In another study, Bacon and Viemeister ͑1985a͒ measured the threshold for a 20-ms 1000-Hz tone pulse masked by a 50-ms tone that was either gated on 15 ms before the signal or was continuous. Generally, detection was the same whether the masker was gated or continuous, provided signal and masker were at the same frequency. At higher masker levels, detection became markedly poorer as the frequency of the masker was increased relative to that of the signal, less so as it was decreased.
The observed increase of overshoot as a tonal or narrowband noise masker moves away from the signal frequency is explained by the disruption hypothesis in accordance with which attention is drawn exogenously to the masker frequency at masker onset. However, under frequency certainty, attention is focused again on the known signal frequency after 200 ms or so. This explanation for overshoot in frequency certainty with off-frequency maskers parallels that given for overshoot in uncertainty with narrowband noise at the signal frequency. The disruption hypothesis would also explain why narrowband noise is especially disruptive at frequencies higher than the signal frequency, if it were to be shown that off-frequency maskers divert attention more readily at frequencies above the signal than below. Some data in the literature do suggest that listeners attend more to high-than to low-frequency tone bursts ͑e.g. Richards and Neff, 2004; Scharf et al., 2007͒. On the whole, these results with off-frequency sinusoidal and narrowband noise maskers lend support to the disruption hypothesis in showing that it is not the bandwidth of the masker but its frequency location that determines the amount of overshoot.
B. Broadband masker
The prediction of the disruption hypothesis for a broadband masker was that overshoot is greater with frequency certainty than with uncertainty. This prediction was based upon the following reasoning. In continuous noise, uncertainty causes an increase of around 3 dB in threshold ͑e.g. Green, 1961; Scharf et al., 2007͒ . As a signal presented 200 ms after noise onset is usually detected as well or nearly as well as the same signal in continuous noise, it follows that after 200 ms, threshold in our experiments should be higher with uncertainty than with certainty, as it was.
2 In contrast, near masker onset, threshold should be the same whether frequency is known or not because noise onset disrupts attention on every trial, eliminating the advantage of advance frequency focusing.
C. Overshoot as a measure of the "true" effect of frequency uncertainty on detection
At both signal frequencies, overshoot in broadband noise was near 9 dB which is close to the average value reported in the literature at similar frequencies ͑e.g., Bacon and Savel, 2004͒ . We now suggest that the disturbance produced by the noise onset reveals the true effect of frequency uncertainty on detection. In previous attempts to measure the effect of uncertainty, the signal was presented in continuous noise, at a different frequency on every trial. Undisturbed by noise onset, the onset of the signal was able to set off a process that resulted in attention to the frequency of the ongoing signal. Focusing could then go to the correct critical band to permit detection. In frequency certainty, already prior to signal onset, attention is focused on the correct critical band. To the extent that focusing takes time, signal processing begins sooner with certainty than with uncertainty and the signal can be set a few decibels lower. Tentative support for this hypothesis is provided by Scharf et al. ͑2007͒ who measured the detection of a 40-ms tone burst in continuous broadband noise under frequency uncertainty. A preceding cue with the same frequency and duration as the signal, but only 4 dB above threshold ͑as previously measured under certainty͒, fully overcame the detrimental effect of frequency uncertainty on detection.
The question arises as to why the narrowband noise masker in our experiment 1 needed 200 ms before it could focus attention on its frequency locus. ͑Recall that we attributed the presence of narrowband-noise overshoot with uncertainty to the delay in focusing at the noise frequency.͒ Now we postulate that a signal, 3 dB above certainty threshold, focuses attention very rapidly on its spectral locus. Why does not the onset of the narrowband noise enlist focusing just as quickly as the onset of the tone? At least two possibilities present themselves. One possibility is that rapid focusing at sound onset may require a sinusoidal signal. A test of this possibility would be to measure overshoot with a sinusoidal masker with uncertainty. Another possibility is that the sound must be near threshold to enlist rapid focusing on the correct critical band at onset; more intense sounds, stimulating a broader frequency region, would make focusing initially less precise. This possibility would be more difficult to test directly. Indirect support comes from a report by Sorkin ͑1965͒ that a contralateral sinusoidal cue that matches the simultaneous signal of uncertain frequency enhances performance less as the cue level increases.
Thus, it may be that in previous attempts to measure the effect of uncertainty, signals presented 3 dB above certainty threshold had onsets that were in the intensity range that permitted focusing on the signal frequency and thereby overcame the effect of uncertainty. Accordingly, uncertainty appeared to lead to only a 3-dB increase in threshold, well below the 10 dB or so predicted by energy-detection theories ͑cf. Green, 1961͒. 3 By presenting the signal close to the onset of a broadband noise, the listener is prevented from using signal onset to focus on the correct critical band and so the signal level must be increased 9 or 10 dB to permit detection. It would seem that signal onset is of preponderant importance in offsetting the lack of information about signal frequency in uncertainty. Once focusing is in the right critical band, the rest of the incoming signal determines threshold. Thus, threshold with uncertainty decreases with increasing signal duration just as it does with frequency certainty ͑cf. Scharf et al., 2007͒ .
D. Unanswered questions
Although our disruption hypothesis may account for the failure of a narrowband noise masker to elevate threshold for a centered signal that comes on near noise onset, it leaves unanswered many riddles about overshoot, as indicated in the Introduction. Moreover, the disruption hypothesis would seem intuitively at variance with the finding that in broadband noise, overshoot is greatest at moderate masker levels ͑e.g. Fastl, 1976; Bacon and Savel, 2004͒ . One might expect the disruption to increase further at still higher noise levels. On the other hand, the large individual differences in the amount of overshoot that have been often reported ͑e.g. Zwicker, 1965; Wright, 1995͒ would seem more congruent with an attentional mechanism than with a mechanism based on basilar-membrane input-output functions ͑e.g., Von Klitzing and Kohlrausch, 1994; Strickland, 2001; Bacon and Savel, 2004͒ .
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2
Although the threshold at 200 ms was indeed higher with uncertainty, it was closer to 2 dB than to the expected 3 dB, at both our signal frequencies. It may be that 200 ms did not suffice for full recovery from noise onset in the conditions of our experiment, a possibility already noted in the discussion of the results with a narrowband noise masker. It may also be that more than eight possible signal frequencies are needed to achieve maximum uncertainty.
3
The 10-dB approximation arises as follows. Given our broadband noise, the ideal listener attends equally to all 17 critical bands in the noise with frequency uncertain, but attends to just the signal band with frequency certain. If energy is pooled across all attended critical bands, the benefit of certainty ͑relative to uncertainty͒ is 10 log 10 17= 12.3 dB. However, if decisions ͑not energy͒ are pooled over critical bands, and the critical bands act as channels with identical and independently distributed noise, then the benefit of certainty is only 4.7 dB ͑for details, see the Appendix in Scharf et al., 2007͒. In this latter case, we must assume that noise onset reveals more than just the effects of uncertainty.
